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CoNSTIUCTION OP A NIW CIMINT PIANT 


By W. ScHEiD, Chief Engineer, Lenin-Price-Hoider, Magdeburg *) 


Th« frrieU Jmtrihn • mm Portland tamtiU manufaeturing 
hr tiu trot pracMf w/kicA Am kmn projoetod 
ky tho Camamt DivUion of lAe VBB ScAmm* 


A ehain conveyor Btted with aix endlcM heavy anchor 
stud chaiu Mrvee as braking device for the crushed material 
dropping on to the trough-conveyor belt from the crusher, 
thus protecting the conveyor belt of 1400 mm width which 
transports the coarse-crushed limestone into the 
crushing plant located at a distance of about 95 m, 


2.2 Second OnsAsitg tf the Limoetono 

A bunker holding 20 cu. m. of ore stores the crushed 

material arriving from the coarse jaw crusher. Two plate belt 

l” ““"““r" reo/"'"!*”"* L\ ““veyors of 1600 mm width and 3200 mm length each 

, which consists of about 65% of lime, 25% silica, 


aiaa sAi wswAae „Erntt TkStmann"^ Mggdsburg (Fig. I ). Pro- 
/^*ng ond dmign of thie plants which Am an empiK n^Uy 
ef 2400 1 24 K *»’• baaed on the eompreAenssrs eaperimee 
memmm i ate d in the developmem ef cement machine cenetruetion 


ef Ibe Raw MatMlaiB 

TW raw materials used for the production of Portland 




7% ahunina, and 3% iron, include chiefly limestone, marl, 
and clay. These materials are Arst mixed in the proportions 
required, the thoroughly mixed batches are then roasted and 
smtered, and finally the resulting clinkers are ground to 

The rhuice of the dressing processes employed for this 
I'Urpoee depends on a number of important factors. Raw 
innlanals of high water contents, such as chalk of soft marl, 
can only be dressed satisfactorily by the wet method, while 
for dry raw materials the application of the dry process is 


The wot process of dressing these raw materials may 
often be used even for dry or weakly moist raw materials since 
IS charscterized by a higher degree of simplicity 


port this material over two charging chutes to two rapid 
hammer crushers of 1400 mm rotor diameter, built by the 
VEB Maschinenfabrik Polysius, Dessau (Fig. 3), and dri^igned 
to crush the precrushed limestone to lump sizes of 0 mm — 
50 mm. The power required for these crushers is 250 kW each. 
The units are driven by directly coupled electric motors, the 
operating speed of the rotor being maintained at 720 r. p. m. 
The crushed material is transported by an inclined trough 
belt conve>ur of 1200 mm width fitted with reversing brake 
over a distance of 103 m and up to a height of 24 m. 

2.3 TAiVd Crushing o/(A« Limeslone 

The limestone crushed to a lump size of 0 to 50 mm drops 
g over a Y*chute on to |wo inclined trough belt conveyors of 


and raliabUily than the dry method. This applies particularly 'S' ^ "ver-ing brake 

over two three-way chutes with guide flaps, stop gates and 


four screen charging chutes on to four double-deck universal 


to the raw Hutarials with greatly differing lime contents, which 
ytald high-grade cements more easily and reliably by the wet 
process of dressing. Enquiries from foreign countries also j 
loCsr chiefly to wet dressing plants, and the considerations 
outimed above also governed the selection of the project 
discussed la this publication. The raw materials considered 
were limestone or marl and an elutriable clay. 

X CrusUaf Plants 

2.1 Coarae Cruahing Plant 

The plant design was based on the assumption that the 
excavated blocks to be crushed exhibited side lengths of up 
» to 1 ra. The first crushing aggregate therefore consisted of 
[ I coarse crusher of 1800 mm jsw width and 1400 mm jaw^ 
breadth, developing a crushing capacity of up to 400Q tons 
of ore per hour to lump sizes of 0 mm-W mm (Fig. 2). The !^ 
power required for this large crusher amounts to about 130 kW. 
Fu starting the cru.shing aggregate two such motors of 130 kW 
each are used in parallel, while operations themselves are 
effected with only one motor. 

The limestone is transported to the crushing plant with 
automatic dischiirguig iurge-space cars of 60 tons carrying 
capacity. The ore is discharged into a pit and is pushed 
through a double-sided •'barging device towards the hopper 
^ of the grates. The re< 

7500 mm length push 




•swing screens. The screens are 1 500 m m wide and have 

length o f 3750 mm, the size of meshes being 10 mm . The ^,4^ 

material passing over these screens is transported over four 
chutes to two further horizontal trough bell conveyors of 
1 100 mm width and 18000 ram length to two Y-chu(es with 
reversing flaps and into two rapid hammer crushers of 1400 mm 
rotor diameter. The output rapacity of this crushrr amounts 
to ab«>ut 150 tons material of U to 8 mm lump size at a power 
requirement of 250 kW. Another rubber belt conveyor then 
conducts the crushed and screened material over correspon- 
ding reversing and guide chutes on to a large inclined conveyor 
belt 1200 mm wide, which conducts the finish-crushed lime- 
stone material over two chain conveyors into the grinding 




3 reashiuf aad Elutriatloa of the Clay 

The clav i* transported to the plant in large-space ears 
of 60t carrying capacity, the same as for limestone, and is 
•lischarged into reinfurei-d bunkers at two points of discharge. 

The clay to be crushed is remov ed by two double-sided charg- 
ing devices on to two plate lielt conveyors of 1200 mm width 
and 4 1 OOP mm length each and is finally conveyed over two ^ 
viiig grates of 2025 m m wiilth and ^»~chargitiK chutes oti to two roller rnishcrs of 12.50 mm diameter 
be coarse materials slowly to the , .<and ) 2 ~i0 mm width each. The roller crushers are fitted with 




crushing jaw of f be coarse jaw crusher. The crushing capacity ^ 
of the aggregate can be adjusted by regulating the speed of 
tbe pole-reversing grate motor. 

‘) Tiaostation uf the ••t-rmaB publicatlo'i In ..Die Technllc . Vol. I:: 
<1M7) No. « pp, 674-570. 


toothed rolling rings, pushed over cast iron roller cores. One 
of theoe rollers has fixed bearings while the other roller is 
displaceably mounted, each roller being provided with ita 
owu drive. The grooves of the rollers are cleaned by means 
of a special cleaning device. 


jC^r/ A\uSnai. 
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The crushed clay pieces from the n.JIer cnuhers (of up 
*U> 100 mm lump siie) are either transferred to the elutriating 
plant directly or are transported to the clay storage in the 
storage hall for later treatment. Elutriation is effected as 
. follows: 

The crushed clay is transported from the storage hall b>( 
^ a grab crane and four ascending plate conveyor belts o f 870 mm 
. ^ ^idlh and moo mm length, designed for four adjustablo . 
travelling speeds, to the elutriators of 12000 mm diameters? 
Each elutriator requires a power of about 80 kW. Four 
eleciri. ally operated valves control the flow of water into the 
aggregates, the water contents of the clay slimea being per- 
manently controlled by continuous flow viscosimeters. Three 
centrifugal slime pumps of the type MBR 250/500 are provided 
for the transportation of the clay slimes from the elutriating 
apparatuses to the clay slime charging points at the mills 
or the clay slime silos. Ten silos are provided, four for the clay 
slimes and the other six for the crude cement slimes. Every 
one of the slime pumps, designed for a power of 110 kW, 
conveys 250 cu. m/h of slimea of 50 percent, water contents 
to a height of 50 m. 



^•0 I^rgr 


' fnr liuii'tli/Hf 


The elutriating machines consist of concrete containers 
of 12000 mm diameter each. Two rakes fitted with round iron 
bur* rotate within the container, crushing and elutriating 
the clay lumps located in the uaier until a clay slime of 50 
to (.0 percent of water contents has been formed. 

4 Mliming Mills 

The limestone material crushed to lump ,iz«s of 0 mm to 
8 mm is mixed with clay slimes in three-chamber tube mills 
to a free-flowing slim.- of about 36 to 40 percent solid materials 

I.mestone is transp..rte.l by « grab crane into the concrete 
bunkers above the aliming mill charging points - unles.s they are 
transported to this point direriK from the crushing mills. 
The other admixtures an- tran.-porled to their own containers 
tn the same way. A weighing station, consisting of automatic 
tnpJe-dosing scales, is arranged beneath evervone of the storage 
bunkers provided at .h.,- point. The firs, continuous flow 
dosing scale, designed for a .losing range of 15 to 75 t hour. 
IS used for the weighing ..f the limestone of 0 to 8 mm lump 
s.«, th.. second scale, with 2 to 10 t/hour we.ghing capacity, 
18 employed for the weighing of the purple ore of 0 to 10 mm 
lump siae, while the third s, ale, of the same weighing range, 
18 reserved for the fluorspar of 0 to 25 mm lump siae. 
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f'ia t. hammer rnnkrr Um. Mtun, 



The addition of the purple ore and the fluorspar tend to 
re<luce the sintering temperatures of the crude slimes, effecting 
a corresponding reduction of coal consumption. The charging 
hoppers of the mills are fitted with special chutes permitting 
the checking of the accuracy of the automatic scales. The clay 
slimes are conveyed to the mills over a double clay slime 
charging device with measuring containers of 50t) lures capa- 
city each. 

The cemeni manufacturing plant is provided with four 
t ulie mills. The di.imner of each aggregate amounts to 3200 mm, /o, 
at a length of loOOn mm (Fig. 4). The end wall, of thT^ding 
tubes, constructed of strong steel plate, welded together and ' 
Im.'d with mang.iiie,e bard-steel plates, are fitted with cast-on 
hollow pinions of large diameters, used as bearing pivots for 
the mill bodies. The material to be ground is introduced 
through the hollow phot of the charging end of the mllI^ 
while the hollow pivot located on the discharge end ..f the mill 
conducts the ground mixtures out of the mill and serves for 
the fastening of the coupling sleeve of the Centra-drive of the 
mill. 

The interior of the mill is subdivided into three chambers 
b> intermediate walls. These chambers are filled with grinding 
bodies taking up about 25 percent of the available grinding 
space. The first chamber of the mill contains 25 tons of steel 







fit- <• mill for *Uw 
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haiN of 100 mm. ^ mm and 60 ni m diamrter, the second . 4^ These cgitatora are fillrd with the welt-inixed (adjusted) Alimi' 

^ ...... _r i—ii ten il* r .l* .i; . • * ■' t • • 


I’iiaitiher is filled with the same weight of balls of 50 mm and 
to inm diameter, while the third ts loaded with about „ 

' "5 tons of steel rod sertions of 25 nim diamet» and 2T mm 


inm 


..!¥• 


Zl' 




power required for these mills depends on the chai^ and 




8^ 


averages about 1650 kW for the tiiuumum charge weights and 
^to 2100 J tW for maximum charge. 

The multi-chamher tube nulls are driven by electric 
motors, developing 1000 r.p. in.The rotary speed of the grind* 
ing tube aniounii to about 18 r. p. m. and is reduced from 
that of the motors by two coupled dust- and oil-proof precision 
gear wheel drives over a coupling spindle (Centra-drive). 
Previous to starting the mill, the electric starting pump of 
the gear is switched on, which simultaneously supplies all 
hearing and gear-meshing parts of the gear with oil, while 
rluriiig operation the bearing points are lubricated from the 
automatic gear oil pumps attached to the gear. The mill- 
operating motor cannot be started before the starting oil 
pump has been operating for a short period of time, and the 
latter is autumaticully sloppeil after starting the mill-operating 
motor. The coupling spindle introduced between grinding tube 
and gears permits the execution of certain longitudinal and 
vertical movements, protecting the gear* against shocks and 
blow.s as well as excessive stresses due to deviating vertical 
posit inns of the grin<ling tube. 

Ibe multi-chaiiihcr mills are proxided with a starting 
device consisting of a small accessory driving motor, which 
is connected with the starting device over a simill gear aggre- 
gate mounted in the lirst driving gear. As soon as the mam 
motor is started, the ovcrtake-coupling of the acces.sory gear 
and its motor are avlo'iiatirslly cut off. In this way a very 
soft starting of the mill i« obtained. It is also possible by this 
means lo control the opcratfoii of the mill at reduced speed 
111 such a manner that it can he stopped in any position desired. 

bach of the four multi-chamber tube mills grinds in one 
hour about 80 tons of raw material into fine slimes, leaving 
a rcMibic of 8 to 10 percent on test sievesof 4900 mr.Hhr.s 'sq.cm. 

Hline Siio« and Slime ^living Plant 

The ground slimes emerging from the mil) are collected 
in a pit, from v^he^e they are conveyed into the storage tanks 
for crude slimes by means of centrifugal slime pumps. The 
plant i' provided with ten slime tanks of 8000 mn i 
and of 25000 mm height, four of these tanks contain the 
clay slime, while the remaining .six ace used as homogenising 
tanks for the raw slimes, 'flic eooiciils of the tank.s are well 
ad justed in accordance with ihcir < hemical compositions and 
arc finally mixed to spn ification-. Mixing operations are cOVc- 
ted by means of cnmprt -.ed uir of about 5 atm. (above uiiiio- 
splnvic pre<^-iire) which is blown into the container through ^ 
number of n ,•/>%. The compressed air is conducted through 
the aiitoio.iiii •iinipressed air distributors niounteit in ihe 
rompte-sed air pipe s>stcni, so that mixing nperati >ri« rjii be 
restruie.J io one i.r two containers, if desired. Seven pimps ■>! 
the ivp. MUI 250/5U<t, mounted in a common pump pit m 
iVonl •! the sil-> balterv Miflice to lake care of the eatiri- -iiuir 
transpori I wo of these pumps are employed for the convev «nre 
of the i i.iv dimes from the tanks lo the tube mill, two others 
for the > irculation of the shine for the purpose of homogrni- 
/.ation, two pumps for the movement of the slimes from the 
agitators to thf furnaces, while one pump is used as spare 
pump. 

The slime stores for the conditioning of the cement mix- 
tures are cnllecled in two large stirring gear agitators of 
r>f>0(t nun di.imcicr and of a storage capacity of 6000 ru. m. 


from the slime tanks and conaist of cylindrical concrete con- 
tainers provided with central foundations, carrying the rotat- 
ing bridges, whose other ends move on the edges of the lank. 
The rotating bridges (which can be mounted by the oix-rators) 
are fitted with four stirring-blade gears each. The gears are 
operated individually over reduction gears. Each bridge is 
also provided with a compressor of 240 cu. m. suction capacity 
f»r blowing through the planet stirrer. The power required 
for each bridge amounts to IS kW, that for a stirring vane 
to 4.5 kV. After conditioning in the agitators the slimes are 
ready for transport to the two sintering lurnaces. 

6 Calelaatioa of tbe Raw MalerUls 

6.1 Cvlindrtcol Rotary Kilns 

The tube in the rotating furnace operating on the counter- 
current principle (the cement material to be sintered travels 
against the direction of the heating gases) is designe<] for an 
inclination of 3 to 4 percent ami rotates at a speed uf 0,8 to 
1 .0 r. p. m. 


Fit.S 

Ratot irif k >ln b> n rings 
vith barrel nH\; 



liamete?'^ 


The slimes arc introduced into the kilns thnuigli on 
mcliiicil tube, penetrating into the calcining drum. Directly 
after its enfratice into the furnace the shines pass a short 
Itit er se cti on in w hich the widely distriliulcd s)ime< remove 
diiM partiej^s from the healing gases. Kollnwing 
■» I tion of the kilns the slimes pass through about 
III the rriiiie lube length, in which marine (ships) 
• uspended like ciirlaitis. The slimes adhere to 


coarM dm 
the filter 
one third 
chains are 

these chains and arc rapidly dried by the passing hot gase.s. 
The dry material drops from the chains and is slronglv heated 
on its further passage through the drum. At about 800 C 
the carbon dioxide escapes from the material, which finally 
beciimes sufi at temperatures of about 1400 ’ C, siiilcritig to 
small spheres of I to 20 mm diimeter, ihe entrance end of 
the kiln is connected with a suction blower and the chimiiev 
through a dust chamber cuntaimiig an elct lrical liorizonlat 
dust-precipitating plant. The separated dust is collected in 
discharge hoppers of the dust separation aagregate and is 
returned into the system over pneuitialic conduits and u 
imeket conveyor or by m<‘ans of a pio>uni.iiic -crew pump. 

The kiln i- heated with coal ilusl blown iin.i the com- 
bustion chamber by a high-pressure blower and is burned hv 
the hot fresh air drawn from the coolma aggregate. 

The ralcimng tube constriicied oi wcbled boiler plates 
has a diameter of 4.500 mm and a length of 170 m. It is fitted 
with interior angle rings nrraiuced at certain distances in such 
a manner that the refractory lining is securely held in place 
under the opct-.iung emulitions involved, the tube rotates 


l.'di 
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in «i|(ht barrel ring^t moving on roller ayKtetn* (Figure 5). 
Rollers as w ell as barrel rings are made of cast steel, and the 
distances between the barrel rings are chosen in such a way 
that only one size of roller bearings is required, improving 
the spare part situation considerably. In order to protect 
the inclined calcining tube from rolling off the bearings, the 
latter are adjusted accordingly and are provided with two 
\ertical pressure rolls at both sides of a barrel ring next to 
the driving aggregate. 

The rotating rings are of rectangular cross-section and 
are arranged in such a way that thermal stresses are avoided, 
besxles inducing a reinforcing influence on the calcining drum. 
1 lie bearings pertaining to one barrel ring, which are mounted 
on a common heavy double bearing pedestal, are provided 
with forced circulation lubrication and automatic water 
cooling. Lubrication is arranged so that the bearings are 
supplied wii h sufficient oil even during the slowest movements 
of the drum. The bearings are also protected against the radi- 
ating heat from the calcining drum. 


nous with the kiln motor but capable also of being adjusted 
from the burner platform. 

The discharging end of the rotating drum is closed by a 
movable biickdined furnace head fitted with inspection holes 
and doors. The finished clmkeif drop over thi- heu«l mi to 
an inclined grate cooler '‘Polysius, Dessau'^ fitlnl with a arate 
^ of 2800 mm width and 17500 min length, deoatied for the 
mechanical transport of the clinkers. Cooling of the clinkers 
on the grate is effected by means of a cold air blower mminted 
beneath the grate. The section of the cooler locMteii toward 
the kiln and containing the hottest clinkers heat.s the riMiling 
air blown through the clinkers to a temperature of about 
tMN> to TOO ' C. This hot air is passed (h rough the calcining 
tube as sei ondary air. 

The clinkers, leaving the coolers at a temperature of only 
25 to 50 C, are passed through a crushing apparatus to 
the clinker storage hall, an automatic recording scale controlling 
the weight of the product on its way to the storage. 


tfperation of the rotating kiln is effected over a two- 
paited gear rim securely fixed to the calcining drum (Figure 6). 


h'if 9 

Hvlatinii tiln far rim 



it 


Ihe rim engages a pinion gear located on the driving shaft 
of a multi-stage precision gi ar operated by an electric motor 
of 300 kW, developing 750.'373 r. p. m. This gear is supple- 
mented by an auxiliary gear fitted with a corresponding 
electric motor which, in case of a break-down of the main 
driving aggregate, is able to rotate the drum at a speed of 
up to 4 r. p. m., thus preventing one-sided cooling of the drum 
which would cause a distor- 
tion of the long calcining 
tube. 'I'he auxiliary gear is 
also required for the ^ta^ting 
Ilf the kiln and, for this pur* 

|M>p«e, is eouuected with a 
speed-controlled coupling, 
throwing out the auxiliary 
gear as soon as the .speed 
of the system overtakes 
that of the coupling. The 
main drive is also provided 
with an automatic brake, 
preventing reversal of the 
dram motion in case of 
sudden standstills. 

Feeding of the slimes 
to the kiln is carried out 
by means of a charging de- 
vieo of adjustable' rotary 
sjftsfltl, i^raliug 


7 Drying and Crashing of the Coal 

Crushing of the coal required for the calcining of the 
clinker materials ia effected in a similar way to that of the 
limestone, i. e. in two hammer crushing aggregates of 1400 mm 
rotor diameter, constructed by Polysius, Dessau, where the 
coal is crushed to a lump size of 0 mm to 10 mm. This pre- 
crushed material is moved by crane and conveyor belt to the 
coal grinding mill if its moisture contents do not exceed 10°^. i 
Moist coal is first dried in two drying drums of 2600 m m ^i® 
diameter and 20000 mm length each, provided with codl u' 
dust firing (Figure 7). The dried coal is conducted to the bun- 
kers over the charging end of the coal grinding mills by mecha- 
nical conveyors. Ihe two rotating coal mills ha\e a diameter 
of 2800 mm and a length of 5500 mm each. They grind /?</ 
16 — 18 tons of coal p. h. from a lump size of 0 min to 20 mm 
to dust, while the mnisture (up to 10%) is removed by the 
circulating air currents in the mills. The coal entering the mills 
is passed over an automatic recording scale. Each mill is 
loaded with 38 tons of grinding bodies and requires a power 
of about 365 kW. The discharging pivot of the mill is fitted 
with a screening device of 3000 mm diameter in order to 
retain the coarse coal for further grinding, while the fine dust 
is transported throiiuli a pipe line to the cyclone. Bucket 
and worm conveyors move the coal dust to the dust containers 
of the furnace plant. The discharge end of the cyclone is 
connected with the suction end of the furnace blower, while 
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Jin’ pipe oi me huihc Diou<-r isntieu vniM a conne< iitm 

^ fii the cli<ir^iu^ neck beaniit: of the milk ctuiiing the con^e\()t 

, :iir current circuit in the mill. Coal Hvist explosion.'} within ihe 

aggregiit' ' ure uvuided by the pni\ision of u deMce intro- 
ducing inert gas into the Jir cuirent circuit during starting 
and atop(>ing period)* of the gniiditig mills. 

The coal dust remi>\ed from the dust containers hv a 
coal dust charging de\ ice lukI passed on in a pipe line is blown 
into the kilns through the liurner nozzle.s by means ol .1 high- 
pressure blowing aggreg.it e. The working capacity of the 
blower ainount.s to 5000(1 en. 111 . of air per hour at TO C and 
at lOOtl nini WC eonipnssion. The power rri|iiired for this 
blower I' -’20 kW at I tO.i r. p. in, One third of i' * air reipnr* 
for I he l uleiiiation of tin clinker inateriab introduced 
through the furnace blower, while the reniauung two thirds 
are -upplieil as secondary preheated air throi.-ii the cooling 
section and the furnace head. The cooling air. by the 

ilmkers to OOO —TOO laises the lemperaiiiiT within the 
sintering zone of the kilns to 1600 — ITOO C Sintering of 
I ton of elinkers in the large rotating kiln furnaces described 
here requires about 132a to t.'t'iO Cal, so that at a daily output 
of 1200 Ions of clinkers abtuit 12.5 tons (d coal dust are burned 
per hour and furnace. 


in sucti a way ih.il a test screen 
a screening residue of 6 to 


»f 4900 nieshes shall leave 




10 CeBseol SiIim and Packing llquipntenl 

Two double worm pumps (one serving as reserve pump) 




8 Drying and Crushing of added MalcriaU and Gypsum 

I hese raw materials are traiispio led fruni the raibsav 
car- over Iwu plate belt con\>-y>r.s of Il20iiiiii width ami 
450(1 mill length on to an ascemling rubber bell conveyor of 
100'’ mm width and *(■ in length, whicii moves the gypsum 
of up to t.TO nun lump size or >lag of up lo 150 nim lump size 
to the liammcr crusher of I 100 inin rotor diameter. I lie 
maleriaU ue reduced to a split si/, of 20 mm, the output 
capacity amounling lo 150 tons of gypsum or 120 tun- <il 
blast furnace slag per hour. A travelling ;;tali crane moves 
the rushed maten.il to the stor.ige hall or to ihe biiiiker- 
ahov e Ihe charging point of ihe cement gri: dmg mi!!, v, li.le the 
sl.ig is conveyed to the drying pi. ml, 

l:.l Dr \ 111)1 Ilf I hr Hlnst l-’urniirr '<lafis 

The wet luokeii -lag is moved Ir.mi ihe slor.igi- bunker- 
over rotating di.sk feeders of lOiMI nim diameter to two rapid 
drying aggregates of 2H00 nim diameter ami tiUiMl nuii lenglb 
each. The drvcr.s are lilted with two inipiller shafts and a 
wear-resisting lining and are heateil by coal dust firing. The 
hourly output capacity of each dryer ainounis to 22.5 lon.s 
of .slag at a power requirement of 40 k>X and at .i reducti.m 
of the water contents of from 25% to 1”„. 

I'vvo vertical electric filters are provided for Ihe removal 
of du't Iroin the slag drying plant. 


are mounted beneath each rcniciit null. Ihe ermeiit fed to 
these rajudly rotating worm- is lnssened up considerablv and 
is emulsilicd by a current of compres-ed air (about 4 atm.) 
to su<h an extcni that it moves through the pipe lines like 
a liquni. The ernicnt pumps are couneclcd with the cement 
silo by a pipe system. The silo coiisi-ts of 20 silo eelU of 12i)0’rn ni 
diameter and 26(Kn> mm elfccliv, height each. Ml silo cells 
are provided with slightly m.liu.d fl.iors covered with a 
sy.'lem of porous plates through which i-oiopressed air is 
forced. Ihe well aired and comparatively light ceinput masses 
move upward while the heavy airless masses on lop lieseend 
so tliat as ii (inal result of the iiilemal inotiuii uf the «•emellt 
thus induced the hunker coiileni- .tre vvell hoitiogenizeil ,md 
cooled. Ihe eompre.ssed air is |*,i'*ed through a compressed 
air filler hefure it is iniroduerd inio the cement. All locking 
.'lilies uid valves within (hereitient con v eving pipe.- nre design- 
ed for remote control. 

F.a< h silo cell i- provided with four hot loin-empty mg 
apparatuses (Figure 8). Two of these units arc miiployed fur 
the traiisporl of lie ,ciiipiil inlo the packing pi mt. the other 
Ivvu serviiig (or ih, chaiguig ol ciiiirnt tank ,.irs f,,r direct 
railway Iraii-port without pai'kiiig. 

Hie vvell aerai,il cement is conducted to tli,' io.-Imo'I 
Conveying conduits which are lined with p-<roiis rr mo. 
(dales. \ blowtr or compressor forces finely dislnloiiol 1 
through the ptali pores mt.. ilie eoiidiiil, ihu' m I o lU- : !.• 
cement to flow oil. Ihe conduits open inlo four IohIm-i .1, 
vjt.irs, lU iluMii Die cement powder is lifted into ' .oilaui'i' 



9 Feveol Grindiag Mill 

Fme-grind.ng of the cernenl is etrected in imilti-rhamber 
tube iniMs of file same design a« l(ip slime mills. 

'Ihe null- .lie filled with 115 tons of grinding elements 
each, file power required average.' idiou' lti50kVk and ran 
i veiilually he raised to 2100 k\S . ('linker.', gvpsuni, and 'lug 
are conducted to the mill ov er automatic triple-dosing scales 
from the hunkers. Operation of the rniti prndiices a considerable 
i|iianlity .»f fnetional heat so th.il fresh air has lo be mlro- 
tlueed continuously. The air passed through the mill and (died 
with dust IS cleaned by passage through three electric dust 
separating plants, cleaning 16.7 cu m. of air per se. ond at 
a dust eoiiteiii of 100 g cu. in. 

The grinding eapacity of the null amounts to about .5n 
tons per hour. The fineness of the prodm i .shall be inamtaiiied 


arranged .diove four rotating valve bag packing m . I.uies 
(l ig. 9) located at the ends of jlie -j|<i pJont m iw.. |.; , p 

parking departments. .‘'o-talle,| senemng woims 

m the line in Iroiit of the eont.iiiier- separ.it,* car-r p,- 
of clinkers of foreign suhstaine-, from the (inely powdn, I 
<<-‘iienr. Jach paekiiig maeliiiie is fitted wnli l( l■.,»;,: ,,^ 
sockets in eiK-ular arr.me.-menl, Ihe macluiies ..j,rial> - 
aulomatie w ufi Die exception of the fastening o( I hr hags .- . 
travel arounii the machine and, after (illmg up withawijl. 
eil quantity of cement, drop on to .111 inclined l.ag coitw.i- 
licit. F^ach uf the four rotating parking machinrs is fitted wot, 
three electric motors, one for the stirring e<|U)pmenl, on*- l. i 
Ihe Mitation of the muk lime and the third one for the t 
c.mveyi.i belt, at a tot.d power output of 1(1,2 kW. I a. Ii 
packing machine fills in mie hour I9(MI hags with 5it kg eenu nl 
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each, while * ^ysiem of rubber conveyor belts distributes the 
filled cement bags along the loading platforms for the railway 
cars or automobile trucks. 

It is natural that the packing and the transport of cement 
causes ron*iib<rable lossrs from \arious sources. Worm con- 
veyors are tlieri’rure mounted beneath the bag conveying 
bells whi<h cullect the sr.illered and sweeping cement of 
the parkma pljiits and convey this material to the bucket 
i..n\e%or> dlcr passing il through suitable dust screens. Both 
patkiiiR departments are provided vsith three dust filtering 
aggregates each in order to prevent the disagreeable and cosily 
a|>e of large amounts of cctiicnt. Two of these aggregates 
sre fitted with 84 filici bags each, the third one >M(h 48 filter 
bag* 

It tlawiapherie Oust Separation 

Ibe works departments of the cement manufacturing 
|tlar>i ire stningly protected against cement dust losses and 
con • -ponding atmosjiheric contaminations by rleclricul and 
lib' I lust separating aggregates. Apart from the dust sejiar.i- 
ting imitH provided for the rotating kilns, the .slag and coal 
dr\ iriK plants, the cement mills and the packing departments, 
an entire series of .suitabh dimensioned round filter dust 
-cp,«raiors have been provided in the limestone crushing plant, 
lor the clinker transports, and fur the crushing aggregates for 
coal and gypsum. This large number of active dust -separating 
plant- en.sure not only practically dust-free operation of the 
entire plant but al-o the recovery of considerable quantities 
of valuable cement ibisl. 

12 General Remark* 

Ihe weight of the eiiiiro cement manufacturing and hand- 
loig plant withoiii the electrical eipnpment amounts to about 
I M 75 tons. 

The driving gears uf the working rnarhiiies have been 
designed as single units powered with ctcelric motors, where 
necessary by the introduction of gears in dii.st- and oil- 
proof casings, while belt dri%es have l>een avoided as far as 
possible with Ihe exception of a few Vee-belt driv es. 

Measuring and controlling devices fitted with recording 
instruments have been installerl wherever required to ensure 
satisfactory operation of the aggregates. 

b 7, a^teiutier 1C&7 


Provision has been made for the introduction uf a suffi- 
rient number of lifting tools and equipment for the erection of 
the entire plant as well «s for plant operation later on. This 
equipment also includes five travelling grab cranes of 20 tons 
carrying capacity each and a loading bridge of 60 m spread 
fitted with jibs of 24.5 m length and also designed for a carry- 
ing rapacity of 20 tons for the transport of materials in the 
storage halls and to the mill.*. Passenger and freight elevators 
on the silo floors and to the operating platform uf the rotating 
kiln charging ends are also to be provided. 

A number of special pump.s have been pravi<le<l for the 
rapid emptying of the slime pumping pits from slime and dirt 
water. 

The compressor plant consists of four turbo-rompre.ssors 
with intermediate coolers and with eonslant pressure regula- 
tion of S atm. (above atmospheric pressure), with 6t)00 ru. m. 
intake rapacity each and a power requirement totalling about 
2500 kW. 

The equipment provided for the cement manufacturing 
plant also includes two Diesel-loeomotives of 90 h.p. each and 
two eight- vv heel box tipping wagons of 80 tons carrying 
capacity and 40 cu.m, volume each. Mention should also be 
made of two heavy vehicle scales for maximum loads of 
30 tons and five wagon scales of switch weight design with 
remote-indicating equipment. 

IS Aulomalion 

The mill aggregates, the drying units and the rotating 
kiln plants are all supplied with automation equipment. 

The charging of the various materials into the mills 
according to their weights is controlled so as to conform to 
certain automatically determined degrees of fineness according 
to the (b-inian Standard DIN 1171. 

The <ame principle is used in the ca.se of the slime- 
grinding mills although the attainment of the controlling 
impulse is much more complicated in view of the fact that 
the control involves the solid as well as the liquid phase. 

Screening of the slimes leaving these mills must also be 
effected by the wet method, the residues being dried previous 
to weighing. Nevertheless, the problem has been solved after 
effecting a few simplifications. 

The automation equipment for the rotating kilos and 
the drying aggregates will be provided in accordance with 
the system devised by the Institut fiir Waermetechnik und 
Automatisierung (Institute for Thermotechnics and Auto- 
mation) in Jena-Burgau. They are now being te.sted in a 
cement manufacturing plant operating by the wet process 
and in a f.epolan -plant erected by Polysius, Dessau. Auto- 
mation in this case is based on the maintenance of u constant 
output of the kilns at uniform flame temperatures and flame 
length within the calcining unit*. Charging of the materials 
into the kilns is effected over an adjustable charging nicchunisiii 
controlled on basis of the volume weight of the clinkers. 

The volume weight of the clinkers is checked at certain 
intervals with the help of an apparatus developed for this pur- 
pose by the Institute mentioned above. The rotarv speeds of 
the kiln.s and the charging mechanisms arc synchronized. The 
fuel supply is maintained constant and is regulated only in 
accordance with the caloric value -if roal dust used; as lung as 
there is no suitable technical calorimeter available for this 
purpose, the fuel suppN regulated by Uk- eimker tempera- 
tures at the furnace head. in order to ensure uniform prehcal- 
iiig of Ihe secondary air. the forward feed of the grales of 
the clinker cooler is to be regulated in accordance wiili the 
temperature of the secondary air. 

ir»o 
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Automation of the drying planta is canned out similar 
to that of the rotating kilos. 

It is possible to automatize the cement manufacturing 
plant described to a ver> large extent in the manner indi- 
cated. The equipment is not cheap, but the initial expenses 
are well justified by the uniform and satisfactory operation 
of the different aggregates. 

14 Cendusioa 

By close co-operation between the VEB Schwermaschinen- 
bau ’’Ernst Thalmann”, Magdeburg, and the VER Maschinen- 
fabrik Polysius, Dessau, it has been possible to design a really 
modem and highly efficient cement manufacturing plant. In 


carrying out this work, Polysius, Detaan, have not only 
snpplied the construction of the rapidly acting hammer cnaaher, 
but also their special experience in the field of pneumatic 
conveying equipment to be useil particularly for the transport 
of the cement from the mills to the cement silos and to the 
packing departments. The two latter operating departments 
have been equipped completely in accordance with the ideas 
of Polysius, Dessau. It is also planned to equip the plant 
with a Polysius air-sifting aggregate conaiating of three Poly- 
sius air-sifting apparatuses of 4 m diameter each, for the pur- 
pose of testing the various possibilities of the grinding of 
clinkers to cement. This old grinding system has again been 
taken up successfully daring rri'«nt years in a numbor of 


Prof. Dr, Hans Kiihl 

ZEMENTCHEMIE 

(Cement Chemistry) 

Vol. 1: The Physical and Chemical Prindplee of Cement 
Chemistry, EDITION (completely revised) 
DIN H 5, 348 pages, 85 illustratioDS, fi tables. 

Vol. II : Characteristics and Production of Hydraulic Binding 
Agents 2'«‘ EDITION 

DIN It 5, 684 pages, 107 illustrations, 51 tables 
Vol. Ill: Hardening and Treatment of Hydraulic Binders, 
l»f EDITION 

DIN B 5, 524 pages, 75 ilhistrations, 27 tables 
VEB Verlag Technik, Berlin. 

This manual, written by the interuationally knu>vn 
scientist. Prof. Dr. Hans Kiihl, is not only an excellent text- 
book for the study of the scientific principles of cement che- 
mistry, but also a valuable handliook. for practical cement 
manufacturing engineers and chemists. 

THE FIRST VOLUME 

offers a drtslled scJentIftc review of the general physical and chemteal 
principles i-f cement chemisto' presented in a clear and easily understood 
manner, lullowed by a disriission of the melting equilibria which in the 
prenent edition lias iiecn . onsiiii rabjy supplemented by a Uioroughly revised 
I'liiipter on solid solutions and on colloid < hemtstry. This Interesting and 
valuable maferlHl is prew nted by a scimfist eloMly connected with the 
I.ra..tfcalw..rkand wiilu he troubles and diidmities of the cement prodneina 
indxsiries It has liecir written for engim-rs and chemlsu of all acientitlr 
grades, painting »„it the important original lltentuPB imhlNied in all 
Industrial countries or tlie wurJd. 

The first volume has also met with considerable Interest on the part of 
metallurgists and chemists as well as among fonndrymen of all kinds since 
the physical and chemical prlnciplea treated apply also to their fields of 
work. 

CONTENTS OP THE FIRST VOLUME 
Structure at Matter 

states of aggregation: Oases, liquids, and solids. Dispersed systems* 
i t :irse dispersions, solutions, colloids. 

Thvrmoetmtlce (Equilibria) 

Equilibria in homogeneous systems: The principle of equilibrium - Oaa 
equilibria - Equilibria In solutions - Keactlon velocities 
Kitnillbrla in heterogeneous systems: Systems of a slngie component, 

- Solution Kqulllbrlum - Fusion Equillbrium-Keactlon velocittea 

Heat 

Theory of heat: FuadamenUls ^ Kinetic theory - Itain theorems of 
the kinetic theory - Thermo-ehcmlitry - Experimental Investigations: 
Sintering processes - Measun-nients at hi|p) tempi ratures 

Optka 

CrysUl optics: FundamenUls - Optical methods oflovestigatioii mid 
research. X-m.n.s and electron microscopy: Oenerattoti and proiiertics of 
X-rays - Jl. thuds of InveatigaUon by means of X-rays - Electron micro- 
scopy. 

THE SECOND VOLI ME 

ileals with the characteristic (.mpertles and the production of all hvdraullc 
cement bindere. Including the ccnenis theroselvee; It Is divided iiia theo- 
retical section devoted to cement < hemtstry proper and In a praei ical part de- 
!<*rlblng tlte application of cement cltemlstry to I nduitrial product ion methods. 
Dsflaltfcai, ClaaalficatiMi and Raw materials 

Definition and classification: Definition and general charat terlstics 
of hydraulic binders - ClaMlOcati'>ii of the hydraulic hiiiden. 

Raw materials: llasic raw materials - Hydraulic factor carrlere - 
Poisuolaiia. 

Stractaral Compoaada of Hydraulic Binders 

Single end binary systems : Single comiiouent systems - Binary systems. 


Twnary and multiple systems: Ternary systems - Ouaternv and 
multiple component systems. 

Uaslatend Hydraulic Blndera 

Calcination of raw materials below the sintering point: The heAiing 
Constitution of the unslntered hln^rt - Engineering aspects 
of the sintering process 

.r.. finding pnicesses. properties of the nnslntered biadeis* 

bluets *** Itrindlng process - Properties of tin unslntered 

The SetSMa sf fflatercd Hydraallc BJndeta 

.Port land-cement . linkers: Historical lev. t. t<ment 
- 3fethodi of InveBtifftllofi and reie*rch - Mineral itrurtur* ►f I'^rtlatid 
CL'TTtent clinkers*. " 

The sintering process: Chemistry of the s|„i,.rlng pmce^i Hash, .m- 

ticsl evshiitlon of the reauHs of the slnten, Ther«K> rh-mlHry 

of clinker formation. ' 

Tachnlcal Dataila af Stotarsd Hydraallc Binders 

^^The raw material: Preparation of the raw inlstures. or > aieUas. - 

^hsMing processes — Control of operations and hoinugnnlsnllon u ". '-eade 

The clinkers ; Chemistry of tlie slnrering process ■ Terhi « lo. rUw 

processeafor cement -Calcination in the blast, or shall iitrns < wMaUw 
In rotary’ kilns - Calcining on tlie sintering h«ii. ' 

The clinkers; Thermo-chemistry of the sintering prorv \ -IwhIs 
of examination and tasting - Heat balance - The hraf flow , 

Cement: - Finish treatments of Portland cem.oi.* i ’• ■rnies of 
Portland cement, 

filial processes - special cements; - Special nn .iiK M-*tv-u - 
special cements. 

Coajafiatad Bladen 

Bitideia produced from latent-hydranllc suhstanrea TV •>« >aat 
furnsiv slags - Cemntu made of blast fhrnaoe slags Hin<i.-r. mg 

hydraulic additions: The pusauolana - Technical applii-alion- >.» *. 
mriA. 

Alu m lnaaa Bladen 

Clay ceraenta; Th constitution of clay cement ritnkers Tsetms al 
production of clay cements - Clay-bound mixed bindrrt. 

THE THIRD VOLliME 

is devoted to the use of hydraulic binders in tin- manaihrtiiie 
and roncretos It is subdivided Into a the<»reUca] and a praeticAl liw* 
first two sections, dealing with the theory Involved ac<pi*.i nt the Madn • oh 
the com pr.unds formed by the hydraulic hardening of tV hydmalb bswt-r. 
while In the following three sections the author dla qsMM th. *«n. -ai 
hardening processes, the Industrial operations nquire.i and tw ..WMe 
measures developed for the maiiitenanoe and protaeUoa of 1 


Binary and ternary hydrates: Binary hydrates - Toman hvdr*- 
Quuirrnary and complex hydrates: Quateraary hydrates 
calcium aluminate and territe hydrates. 


•Hex 


Hydraulic Hardcnlaff 

General theory of hardening processes; Methods of eaanrinaib.s and 
testing - Hanlening theory. 

S|)eelBl hardening pfocessea: "Per se- hyrtranllc bln.te(« Hiv-.t 
binders ■ H yd r<i thermic haniening. - Thermo, tiemlstry of the h.r.».-.....c 
proceescii: Metliods of cxamliiallua and tc.-ttlng - R«Mjb* >t exmo. .u 
and tesUiig. 


Technical Hardealnfi Proceae 

Setting and hardening; The setting procev- The har'i-tiinn p 
C onstancy of V'oluiiie: Irreversible (chrm’i ..li voliiiiie etiaimes - hev«r 
elbte (physi. Hl) vohiine changes. 

Poroi.lt.v and density : Theory of porosity PracUial experieno 


Mortar and concrete: Selection and application ..f addtUow iTeinifs 
tU.n of mortar mixtures - Charging and final treatment of tV iiat. ln- - 
Influences of tenii<emture - Properties of the concrete. 

.S|>ecial applii .aions; Mortar - Mynthetic stones - Special metli.i.t» d 
concrete construction. 


Mslntenaac* and Protectlaa of Csmcat Coaatractiuna 

Prote« i ii n against mechanical ami physical attacks . Protection against 
mechanical nttarks - Protection against physical attacks 

Protection against chemical attacks: HlsUiricat data - ReacUons 
induced by chemical Attacks - Protective messuM. 
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